A new bifurcation case for the cycle length is found in this paper for rational difference equations, which is shown out from the following fifth order rational difference equation 
x , 3 x , 2 x , 1 x ,
. Mainly, the perturbation of the initial values may lead to the essential variation of the cycle length rule for the nontrivial solutions of the equation. That is, with the change of the initial values, the successive lengths of positive and negative semicycles for nontrivial solutions of this equation is found to periodically occur with multiple different prime periods, respectively, 4 , 12 . Furthermore, in any one fixed period, the successive occurring order of positive and negative semicycles is completely inverse, i.e., for the period 4 , the order is either 
INTRODUCTION
The qualitative properties of rational difference equations have been the object studied in the recent years. For the systematical investigation of rational difference equations, one can refer to the monographs [1, 2] and [3] [4] [5] [6] [7] [8] [9] [10] , especially, the papers published in the two international journals "Advances in Difference Equations" and "Journal of Difference Equations and Applications" and the references cited therein.
Generally speaking, given a difference equation . If the change of the initial value 0 x or the parameter μ around a value leads to the essential change of the trajectory structure rule of its solution, then it is called that a bifurcation of this equation occurs.
Correspondingly, the critical value is called to be a bifurcation value. This is similar to the definition of the bifurcation of ordinary differential equation.
Certainly, it should be pointed out that the essential change of the trajectory structure rule of a difference equation contains many cases, such as, a solution from the stability to the unstability, from the boundedness to the unboundedness, from one period to another period, or the cycle length from one period to another period, etc. Therefore, it is meaningful to investigate the bifurcation theory of difference equation according to its own right.
In this paper, we study the rule of cycle length and global asymptotic stability of the fifth order rational difference equation . According to our recent work [6] [7] [8] [9] [10] , some bifurcation cases are found for the lengths of positive and negative semicycles of nontrivial solutions of some rational difference equations to successively occur. The rule, generally speaking, is that the length of semicycle occurs periodically with the following three cases.
(i) The period is fixed; and, moreover, in the fixed period, the order for the lengths of positive and negative semicycles to successively occur is also fixed [6, 7, 8] ;
(ii) The period is fixed; however, in the fixed period, the order for the lengths of positive and negative semicycles to successively occur is changeable [9] ; (iii) The period is changeable, i,e,. possessing multi--different prime periods; whereas, in any one period, the order for the lengths of positive and negative semicycles to successively occur is fixed [10] .
In this note, we find a new case for the rule of the cycle length, which is also our main aim to write this paper for Eq. (1), that is the following case (iv).
(iv) The period is changeable, i,e,. possessing different periods; Furthermore, in any one period, the order for the lengths of positive and negative semicycles to successively occur is also changeable, furthermore completely inverse.
Mainly we find the following bifurcation phenomenon: if we fix some four of the five initial values 4 x , 3 x , 2
and let the residual one perturb around the equilibrium point of equation (1), then the essential variation will take place for the rule for the trajectory structure of solutions of the equation. In detail, with the perturbation of the initial values, the successive length of positive and negative semicycles of nontrivial solutions of equation (1) , which shows
The following definitions will be used in this paper. ; Otherwise, the solution is said to be nontrivial.
For the other concepts in this paper, see [1, 2] .
TWO LEMMAS
We first establish two lemmas which will play a key role in the proof of main results in the sequel.
LEMMA 2.1.
A positive solution (1) is eventually equal to 1 if and only if
Proof. Assume that (2) holds. Then according to equation (1) , it is easy to see that the following conclusions hold.
Conversely, assume that
Then one can show that 
Proof In view of equation (1), we have that
, from which inequalities (a) and (b) follow. The proofs for inequalities (c) and (d) are similar to the one for inequality (b).
MAIN RESULTS AND THEIR PROOFS
In this section, we mainly investigate the properties of nontrivial solutions of equation (1) . First, we study the oscillation of nontrivial solutions of equation (1) . We have the result as follows. Any one nontrivial solution of equation (1) is strictly oscillatory. Furthermore, regardless of positive semicycle or negative semicycle, the cycle length is at most five. So, from those, we know the conclusion of Theorem 3.1 is true.
Proof Let
Theorem 3.1 tells us that every nontrivial solution of equation (1) is strictly oscillatory. Then, a problem naturally rises: How does equation (1) oscillate ? This need further studying the rule of the cycle length of equation (1) . Therefore, next, we consider the rule for the cycle lengths of positive and negative semeicycles of nontrivial solutions of equation (1) to occur successively. (1). Then, the bifurcation of cycle length with respect to the initial values happens and the bifurcations value is
Namely, with the perturbation of the initial values, the successive lengths of positive and negative semicycles of the solution will periodically occur with multi-different prime periods, respectively, 4, 12. Furthermore, in any one of the fixed periods, the successive order of positive and negative semicycles is completely converse. In detail, for the period 4, the order is either Proof It follows from Theorem 3.1 that every nontrivial solution of equation (1) is strictly oscillatory and the length of a negative semicycle or a positive semicycle is at most 5. From remark 2.1, we see that the initial values satisfy
, which leads to that, for some integer (1) (1) Therefore, the proof is complete.
Since we have been clear for the rule for the cycle length of trajectory structure of nontrivial solution of equation (1), we'd like to know whether the unique positive equilibrium of equation (1) is globally asymptotically stable. The question is positively answered in the following, which is the third main result in this note. (1) is globally asymptotically stable.
Proof We must prove that the positive equilibrium point x of equation (1) 
